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ABSTRACT 
The aims of this study were to determine and compare the differences between 
the regional adiposity and some indexes of central body fat distribution of 
women according to age group categories in the urban population in Latvia. 
For this purpose 373 women were anthropometrically examined during the 
period 2001–2005. The body height, body weight, three circumferences (chest, 
waist, hip) and four skinfolds (biceps, triceps, subscapular, suprailiac) were 
measured. The four indexes were calculated and studied: the subscapular/ 
triceps (STSR) skinfold ratio and the centripetal fat (CPFR) ratio, the waist-
hip ratio (WHR) and the body mass index (BMI). In general, the age values 
showed an increasing of the central body fat distribution for women in the 
urban population. The associations of age with all the central body fat distri-
bution indexes were significant. This study provided evidence that there is a 
significant positive trend of increased central body fat distribution with the 
increasing age of the women in the urban population in Latvia. Future studies 
should also investigate whether the same phenomenon exists for women in 
rural population in Latvia.  
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Changes in the body weight, the body composition, fat distribution, the 
relationships between anthropometric and laboratory characteristics have been 
studied very intensively [14]. The distribution of body fat are the complex 
traits, which are determined by a combination of genetic and environmental 
f a c t o r s .  A  n u m b e r  o f  f a c t o r s  h a v e  b e e n  l i n k e d  t o  t h e  c h a n g e s  i n  t h e  b o d y  
weight, including age, gender and the socioeconomic status. Today it is 
estimated that some changes are more prevalent among the urban populations 
in comparison to the rural ones [9, 16]. 
The increase of the body fat content seems to be the most important steps 
to aging, and it is associated with the transition from the rural to the urban 
lifestyle. The urban lifestyle has been linked with intensive changes leading to 
the increased consumption of the high energy dense foods and decrease in 
physical activity. The trends of fat accumulation in the central region of the 
body with age could have serious health problems [6, 18].  
The aims of the present study were: to determine and compare the diffe-
rences between the regional adiposity and some indexes of the central body fat 
distribution of women according to the age group categories in the urban 
population in Latvia. 
 
 
MATERIAL AND METHODS 
This population study was conducted during the period 2001–2005. The 
sample of subjects consisted of 373 women aged 18–35 years. All the women 
were born in urban areas (seven largest cities) in Latvia. Each woman parti-
cipated voluntarily and the data were used anonymously. In this study women 
were examined anthropometrically. All the anthropometric measurements 
were made by trained investigators according to the methodical recommen-
dations by R. Martin and K. Saller [12], using the Swiss companyʼs ”Siber-
Hegner and Co” anthropometric instruments. The body height, body weight, 
three circumferences (chest, waist, hip) and four skinfolds were measured. The 
body height and the body weight were measured to the nearest 0.1 cm and 
0.5  kg, respectively, using Martin’s anthropometer and the standard weight 
scale, respectively. The circumferences were measured to the nearest 0.1 cm 
using a tape measure. Four skinfolds namely, biceps (BSF), triceps (TSF), 
subscapular (SSF) and suprailiac (SISF) were measured to the nearest 0.2 mm 
using a skinfold calliper.  
INTRODUCTION 
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Waist-hip ratio (WHR) = Waist circumference in cm / hip circumference in 
cm;  
Subscapular-triceps skinfold ratio (STSR) = Subscapular skinfold in mm / 
triceps skinfold in mm; Centripetal fat ratio (CPFR) = Subscapular skinfold / 
(subscapular + triceps skinfold) x 100.  
The body mass index (BMI) was computed using the following standard 
equation: BMI (kg/m2) = weight (kg) / height (m2) [21]. The women were 
classified as underweight (≤18.49), normal weight (18.5–24.99), overweight 
(25.0–29.99) and obese (≥30.0) according to the classification system 
recomended by the World Health Organization [22]. 
All the individuals have been categorized into three age group categories, 
i.e., Groups I, II and III. The individuals belonging to Group I, Group II and 
Group III were in the age categories of 18–20 years, 21–25 years and 26–35 
years, respectively. 
Data were entered on spreadsheets and performed using the SPSS for 
Windows, version 17.0. The distributions of the anthropometric variables and 
indexes were described by their minimum, maximum, means and standard 
deviations. To test any significant differences between age group categories, 
the analyses of variance were undertaken. Regression analyses were used to test 
significant associations between age and all the three central fat distribution 
indexes. 
 
 
RESULTS 
The means and standard deviations of age, anthropometric and indexes 
variables of all the women of the urban population are shown in Table 1. The 
mean age of women was 23.8 ± 1.5 years. The characteristics of the values 
(minimum and maximum) of the urban population by age group categories are 
presented in Table 2. The differences between the values for all the variables 
indicated great ranges for the measurements and indexes. 
 
 
 
Paralelly four indexes were derived to study the central body fat distri-
bution. The indexes were computed using the following formulas [2]:  140  |    
Table 1. Characteristics of the sample (n = 373) 
Variables   m  SD 
age, years  23.8  1.5 
body height (cm)  165.6  6.4 
body weight (kg)  59.9  9.7 
BMI (kg/m
2) 21.8  3.1 
circum-ferences  
(cm) 
chest 83.4  18.7 
waist 68.2  7.2 
hip 93.4  7.6 
skinfolds  
(mm) 
biceps 6.9  2.5 
triceps 12.2  3.6 
subscapular 12.8  4.2 
suprailiac 13.5  4.7 
central body fat 
distribution 
indexes 
STSR 1.09  0.35 
CPFR 50.90  7.50 
WHR 0.73  0.05 
n – number of women; m – mean; SD – standard deviation; STSR – subscapular/triceps skinfold 
ratio; CPFR – centripetal fat ratio; WHR – waist-hip ratio 
 
Table 2. Minimum and maximum values for anthropometric variables of women according 
to age group categories in the urban population 
 
Group 1 
(18–20) 
(n = 220) 
Group 2 
(21–25) 
(n = 111) 
Group 3 
(26–35) 
(n = 42) 
min  max  min  max  min  max 
body height (cm)  150.9  182.3  151.9  180.6  150.0  179.3 
body weight (kg)  41.0  120.1 40.3 79.2  48.0  98.5 
BMI (kg/m
2) 16.6  44.4  15.6  31.4  18.3  34.7 
circum-
ferences 
(cm) 
chest 57.0  117.2  73.8  98.0  60.0  100.8 
waist 53.5  101.0  52.5  87.0  58.2  90.0 
hip 79.8  133.2  57.0  108.0  80.5  126.4 
skinfolds 
(mm) 
biceps 2.8  14.2 2.0 14.2  2.6  14.6 
triceps 4.2  25.6  5.2 22.0  6.0  26.0 
subs-
capular 
7.0 32.0  6.6  27.2 6.8 30.8 
suprailiac 6.0  36.0  5.8 30.0  6.6  27.8 
central  
body fat 
distribution 
indexes  
STSR 0.50  2.53 0.52  2.37  0.61  1.98 
CPFR 33.33  71.65  34.00 70.29  37.72  66.45 
WHR 0.63  0.84  0.64  1.14  0.63  0.89 
n – number of women; min – minimum; max – maximum; STSR – subscapular/triceps skinfold 
ratio; CPFR – centripetal fat ratio; WHR – waist-hip ratio 
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The means, standard deviations and the results of the analysis of the variance of 
the anthropometric variables and indexes are given in Table 3. It is evident 
from this table that for all the three central body fat distribution indexes 
(STSR, CPFR, WHR) existed a significant increasing trend from Group I to 
Group III. As can be seen from the table, between the age group categories 
significant differences were observed in the mean values for: body height 
(p<0.001), body weight (p<0.001), all the three circumferences (p<0.001). 
Significant differences between age groups were found for all the four skinfolds 
(p<0.001) and for all the three indexes: STSR (p<0.001), CPFR (p<0.001) 
and WHR (p<0.001). 
 
Table 3. Oneway analysis of variance of anthropometric characteristics of women by age 
group categories in the urban population 
 
Group 1 
(18–20) 
(n = 220) 
Group 2 
(21–25) 
(n = 111) 
Group 3 
(26–35) 
(n = 42)  F value 
m  SD  m  SD  m  SD 
body height (cm)  166.6 6.6  165.5  6.0  164.6  6.6  8.557** 
body weight (kg)  60.2  9.4 57.6 7.9  62.0  11.7  27.375** 
BMI (kg/m
2) 21.6  3.0  21.0  2.6 22.8 3.7  51.241** 
circum-
ferences 
(cm) 
chest 83.1  5.9  82.4  5.0  84.8  7.8  38.099** 
waist 67.0  6.6  66.2  6.5 71.4 8.6  62.201** 
hip 93.4  6.6  92.1  6.8  94.8  9.5  30.348** 
skinfolds 
(mm) 
biceps 6.8  2.3  6.7  2.2  7.1  2.9  9.986** 
triceps 12.5  3.8  11.5  3.0  12.7  3.9  10.308** 
subscapul
ar 
12.5 3.9  11.9 3.7 14.0 4.9  32.787** 
suprailiac 13.6  4.6  12.7 4.5 14.2 5.0  25.328** 
central body 
fat 
distribution 
indexes 
STSR 1.06  0.36  1.07  0.34  1.14  0.35  6.380** 
CPFR 50.07 7.87  50.55  7.39 52.07 7.25 6.207** 
WHR 0.72  0.04  0.72  0.06  0.75  0.06  36.389** 
** p<0.001 
m – mean; SD – standard deviation; STSR – subscapular/triceps skinfold ratio; CPFR – 
centripetal fat ratio; WHR – waist-hip ratio 
 
The regression analyses of age with STSR, CPFR and WHR showed that age 
had significant associations with all the three indixes of the central body fat 
distribution (STSR, p<0.001; CPFR, p<0.001; WHR, p<0.001) (Table 4). 
In this study population the mean BMI was 21.8 ± 3.1 kg/m2. Women in 
Groups 1 and 2 had a lower BMI than the individuals in Group 3 (Table 3). 142  |    
78.3% (n = 292) of the subjects were found to be of normal body weight and 
9.7% (n = 36) of women were overweight, but the prevalence of underweight 
for all the women was 10.2% (n = 38), and the prevalence of obesity was only 
1.8% (n = 7) (results not presented). Overall percentages of underweight, 
normal weight, overweight and obesity according to age groups categories are 
shown in Table 5.  
 
Table 4. Regression analysis of age and central body fat distribution indexes of women in 
the urban population 
Dependent variable  B  SEB  Beta  t  R
2 
STSR 0.058  0.012  0.214  4.721**  0.046 
CPFR 1.215  0.264  0.209  4.611**  0.044 
WHR 0.020  0.002  0.473  11.577**  0.224 
** p<0.001 
STSR – subscapular/triceps skinfold ratio; CPFR – centripetal fat ratio; WHR – waist-hip ratio 
 
Table 5. Prevalence of underweight, normal weight, overweight and obesity of women 
according to age group categories in the urban population 
 
Group 1 
(18–20) 
(n = 220) 
Group 2 
(21–25) 
(n = 111) 
Group 3 
(26–35) 
(n = 42) 
n  %  n  %  n  % 
underweight (≤18.49)  19 8.7 16  14.5  3 7.1 
normal weight (18.5–24.99)  177  80.8  85  77.3  30  71.4 
overweight (25.0–29.99)  21  9.6  8  7.3  7  16.7 
obesity (≥30.0)  3 0.9 2 0.9  2  4.8 
n – number of women 
 
Next, there were significant age group differences in the BMI and weight 
(results not presented). 
Table 6 shows correlation coefficients of STSR, CPFR and WHR with the 
BMI and age. WHR showed the strongest significant (p<0.01) correlation with 
the BMI and age. CPFR and STSR were also found to be significantly 
correlated with the BMI (r = 0.343; p<0.01 and r = 0.342; p<0.01) and age (r = 
0.227; p<0.01 and r = 0.230; p<0.01).  
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Table 6. Correlation coefficients of central body fat distribution indexes with the BMI and 
age 
Variables  BMI  age 
STSR 0.342*  0.230* 
CPFR 0.343*  0.227* 
WHR 0.505*  0.502* 
* p<0.01 
STSR – subscapular/triceps skinfold ratio; CPFR – centripetal fat ratio; WHR – waist-hip ratio 
 
DISCUSSION 
The use of anthropometric measures is one of the most common ways of 
assessing body composition. Of the methods used to measure body fat and its 
distributions, anthropometric measurements play an important role in clinical 
practice [11]. Many aspects of the theory and practice of human life need the 
anthropometric characteristics of the human body. This necessity determines 
the interest of the scientists of the 20th century and nowadays in the form and 
variations. During aging changes occur in the body proportion and structure. A 
numeric difference in many of the parameters can be found between the sub-
samples, as well as great intragroup differences, which determine the variability 
of the groups in terms of the evaluated characteristics [3]. 
Several factors, such as changes in lifestyle, feeding and stress increase, 
associated to the technological, economic and social advance over the last 
p e r i o d s ,  l e d  t o  a n  i n c r e a s e  i n  b o d y  weight worldwide, representing public 
health problems [13]. Recent studies show the trend of obesity and abdominal 
obesity to be increasing, in both developed and developing countries [10].  
The nature of excess body weight may be changing to one of greater central 
adiposity. Explanations for the upward trend in abdominal obesity in com-
parison with fewer changes in obesity may be related to the changes in health 
over time. Cardiovascular diseases and other diseases of civilisation have 
increased dramatically due to the changes in the lifestyle, and several studies 
have shown lifestyle factors to be associated with the body fat distribution [4, 
15].  
The present study investigated age-related trends of the central body fat 
distribution of 373 women aged 18–35 years in the urban population in Latvia. 
By analyzing the data for the anthropometric characteristics and indexes of the 
women, we can conclude that the great ranges of the differences between the 
minimum and maximum values for all the variables can be the result of the 
influence of outside factors, but also of great intra-group differences.  144  |    
Significant differences were found in the mean values for all the anthropo-
metric variables between the age group categories. In our sample fat distri-
bution was determined thoroughly by four skinfolds, and the differences 
between the results increased with age.  
Anthropometric indexes, such as the body mass index (BMI) and the waist-
hip ratio (WHR), remain the most commonly used tools for assessing the body 
composition because of their simplicity and low cost. The body mass index 
(BMI) is a measure of overall adiposity, whereas, waist circumference (WC) 
and waist-hip ratio (WHR) are reliable proxy measures of abdominal fat [1, 2, 
7]. In Latvia this was the first study of women in the urban population, to 
describe central body fat distribution including two new indexes, namely the 
subscapular/triceps skinfold ratio (STSR) and the centripetal fat ratio 
(CPFR). In general, the analysis of our data further demonstrated that age had 
significant positive association with all the three determined indexes of the 
central body fat distribution (STSR, CPFR and WHR). The correlation 
between the BMI and body weight was strong for women of all age groups. We 
found that WHR had a better correlation with the BMI as well as with age.  
The changes related to gains in visceral or subcutaneous fat associated with 
aging may be affected by both the initial amount of fat and by the increases in 
body weight [8, 17]. These transformations occur differently in men and 
women, and genetic characteristics are the predisposition factors for fat 
centralization. Some authors in an analysis of fat distribution in women from 
different age groups by computerized tomography, showed that aging leads to 
the redistribution and internalization of abdominal fat [19]. 
There is a significant positive trend of increased central adiposity and fat 
distribution with increasing age in women in the urban population in Latvia. 
Our results support earlier studies showing that considerable differences are 
observed in the total and the regional body composition with age in women [5, 
20]. 
The correct understanding of the trends of fat accumulation in the central 
regions of the body of women can limit serious health problems in different age 
groups in Latvia. In conclusion we propose that further studies are therefore 
needed to explain whether similar age-related trends of increasing the central 
body fat distribution are observed among women who were born in the rural 
areas in Latvia.  
 
 
 
D. Kažoka, J. Vētra   Comparative analysis of the central body fat distribution of women ...  |  145 
ACKNOWLEDGEMENTS 
This study was undertaken as a part of investigation ”Appreciation of biological 
status of women in Latvia”. It was funded by the European Union Structural 
Funds for Scientific Research. In addition, acknowledgements are given to the 
following institutions: Riga Stradiņš University, the Institute of Anatomy and 
Anthropology, the Department of Anthropology and Physics Department. The 
authors wish to thank medical nurses of the anthropology unit for helping 
during anthropometric measurements of women.  
 
 
REFERENCES 
1.  Bedogni G., Pietrobelli A., Heymsfield S. B., et al. (2001). Is body mass index a 
measure of adiposity in elderly women? Obes Res, 9 (1), 17–20.  
2.  Bose K. (2002). Age trends in adiposity and central fat distribution among adult 
white men resident in Peterborough, East Anglia, England. Coll Anthropol, 26, 
179–186. 
3.  Bose K. (2001). The interaction of waist-hip ratio and Conicity index with 
subcutaneous adiposity in two ethnic groups: native British and migrant Pakistani 
men. Anthrop Anz, 59, 275–282. 
4.  Canoy D. (2008). Distribution of body fat and risk of coronary heart disease in 
men and women. Curr Opin Cardiol, 23, 591–598. 
5.  Davy K. P., Evans S. L., Stevenson E. T., et al. (1996). Adiposity and regional body 
fat distribution in physically active young and middle-aged women. Int J Obes, 20, 
777–783. 
6.  Despress J. P. (2006). Intra-abdominal obesity: an untreated risk factor for type 2 
diabetes and cardiovascular disease. J Endocrinol Invest, 29, 77–82. 
7.  Gill T., Chittlebourough C., Taylor A., et al. (2003). Body mass index, waist-hip 
ratio and waist circumference: which measure to classify obesity? Soz Preventive 
med, 48, 191–200. 
8.  Grabowski D.  C., Ellis J.  E. (2001). High body mass index does not predict 
mortality in older people: analysis of the longitudinal study of aging. J Am Geriatr 
Soc, 49, 968–979. 
9.  Janssen I., Shields M., Craig C. L., et al. (2011). Prevalence and secular changes in 
abdominal obesity in Canadian adolescents and adults, 1981 to 2007–2009. Obes 
Rev, 12, 397–405. 
10.  Kusuma Y. S., Babu B. V., Naidu J. M. (2008). Chronic energy deficiency in some 
low socio-economic populations from South India: relationship between body 
mass index, waist-hip ratio and Conicity index. Homo, 59, 67–79. 
11.  Lukaski H. C. (1987). Methods for the assessment of human body composition: 
Traditional and new. Am J Clin Nutr, 46, 537–556. 146  |    
12.  Martin R., Saller K. (1957). Lehrbuch der Anthropologie. Stuttgart, Fischer, Bd. I. 
13.  National Institutes of Health, National Heart, Lung and Blood Institute, North 
American Association for the Study of Obesity. (2000) The practical guide: 
identification, evaluation and treatment of overweight and obesity in adults. 
Bethesda, MD, NIH (NIH Publication no. 00–4084.) 
14.  Neovious M., Linne Y., Rossner S. (2005). BMI, waist circumference and waist-
hip ratio as diagnostic tests for fatness in adolescents. Int J Obes, 29, 163–169. 
15.  Nicklas B.  J., Penninx B.  W., Cesari M., et al. (2004). Association of visceral 
adipose tissue with incident myocardial infarction in older men and women: the 
health, aging and body composition study. Am J Epidemiol, 160 (8), 741–749.  
16.  Olds T. S. (2009). One million skinfolds: secular trends in the fatness of young 
people 1951–2004. Eur J Clin Nutr, 63, 934–946. 
17.  Shimokata H., Tobin J. D., Muller D. C., et al. (1989). Studies in the distribution 
of body fat: I. Effects of age, sex and obesity. J Gerontol, 44, 66–73. 
18.  Vazquez G., Duval S., Jacobs D. R., et al. (2007). Comparison of body mass index, 
waist circumference, and waist/hip ratio in predicting incident diabetes: a meta-
analysis. Epidemiol Rev, 29, 115–128. 
19.  Venkataramana P., Reddy P.  C. (2002). Association of overall and abdominal 
adiposity with coronary heart disease factors: comparison between urban and 
rural men. Asia Pac J Clin Nutr, 11, 68–71. 
20.  Zamboni M., Armellini F., Harris T., et al. (1997). Effects of age on body fat 
distribution and cardiovascular risk factors in women. Am J Clin Nutr, 66 (1), 
111–115. 
21. World Health Organization (2000). Obesity: preventing and managing the 
global epidemic. Report on a WHO Consultation on Obesity, Geneva, World 
Health Organization. 
22.  World Health Organization (1995). Physical status: the use and interpretation of 
anthropometry. Report of a WHO Expert Committee, Geneva, World Health 
Organization. 
 
 
Address for correspondence: 
Dzintra Kažoka 
Riga Stradiņš University 
Kronvalda blv. 9, Riga, LV-1010, Latvia 
E-mail: Dzintra.Kazoka@rsu.lv 
 
Institute of Anatomy and Anthropology 
D. Kažoka, J. Vētra 